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(54) AC DRIVE SYSTEM FOR LIQUID CRYSTAL DISPLAY DEVICE 
at) 1-303832 (A) (43) 7.12.1989 (19) JP 

(21) Appl. No. 63-135142 (22) 31.5.1988 

(71) MITSUBISHI ELECTRIC CORP (72) TAKAYUKI SUGIMOTO 
(51) Int. Cl\ H04X5/66.G02F1/133.G09G3/36.H04N9/12 

PURPOSE: To prevent production of flicker at a low drive voltage with simple 
circuit constitution by varying the DC component of a video signal and its 
amplitude in response to the polarity of the video signal and making the bright* 
ness of a liquid crystal panel in both the polarities equal to each other. 

CONSTITUTION: The display device consists* of 6 longitudinal elements and 6 
lateral elements, in total 36 elements, and a positive video signal 2 is applied 
to a source of a thin film translstor(TFT) in case of displaying a video signal 
of an odd number field and in case of displaying a video signal of an even 
number field, a negative video signal 3 is applied. Since the brightness is lower 
in case of the driving by the positive video signal than that in case of the 
driving by the negative video signal based on the characteristic of the TFT, 
the DC level (black level) of the negative video signal 3 and the amplitude 
(gray level, white level) of the negative video signal 3 are set larger than the 
inverted positive video signal level to make the brightness on the panel equal 
to that at the application of the positive video signal. Thus, the change in 
the brightness of the liquid crystal display device is not caused in case of the 
odd and even number fields. Thus, production of flicker is prevented and the 
constitution of the drive circuit is simplified by lowering the drive voltage. 
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x line address* b: odd number field, c: even number field 
x: tin*, cfc whim IcrcL cz black level* • 2: odd ntmber 
G«M, even number field, jr 1 : reference -*o*Mgc. y, potitlve 
f^ mri VT» y*l ntsilive polarity. I*: In line, Z: 2nd line. 
7: 3rd tine 4': 4th lift* 5": Sth line. C: 6th Ime. !•{ 
ltt acxmrne. r; 2nd teaming. 3": 3rd acaanin*. 4': <th 
•canniiur. 5': Sth scanning. 6*: 6th scanning 



<S4) VIDEO DATA PROCESSING CIRCUIT 
OLD 1-303883 (A) (43) 7.12.1989 (19) JP 

(21) Appl. No. 63-133623 (22) 31.5.1988 
(71) TOSHIBA CORP (72) TORU HIRATA(l) 
(51) Int. Cl\ H04N5/907 

PURPOSE: To attain easy to see pattern and to simplify the circuit constitution 
in case of applying the circuit for a channel search function or the like by 
controlling an inverted write enable (inverse of WE) signal so as to compress 

_ °"iyf vide ° Part and to write the result into a picture memory. 

CONSTITUTION: A signal synchronously with a horizontal synchronizing signal 
is shaped into a reset pulse with one clock width by a waveform shaping circuit 
41 to reset a horizontal counter 42. a bit shift circuit 43 applies bit shift to 
an output of the horizontal counter 42 and to output a compressed data. The 
output is added to a constant representing a display location outputted'from 
a selector 45 at an adder circuit 44 and the result is outpulted as a horizontal 
address. On the other hand, an inverse of WE signal generating circuit 47 
generates an inverse of WE signal so as to write only a required part from 
an output of the bit shift circuit 43 into a memory. Since the inverse of WE 
signal is controlled so as to compress only the video part and to write it into 
a memory in this way, the address control to disappear the blanking part from 
the screen is attained. Thus, the screen is devised to be observed easily in 
case of applying the title circuit to a channel search or the like and the circuit 
constitution is simplified. 




48: channel reltcning tfentl genera tin* circuit, 45; acloctor. 



(54) HORIZONTAL AFC CIRCUIT 

(11) 1-303884 (A) (43) 7.12.1989 (19) JP 

(21) Appl. No. 63-133626 (22) 31.5.1988 

(71) TOSHIBA CORP (72) TOSHIYUKI NAMIOKA(l) 

(51) Int. Cl\ H04N5/907 

PURPOSE: To prevent the deviation of lines even in a picture signal subject 
to double speed conversion by separating even a reference voltage source from 
a control signal in an oscillated frequency at the phase lock state. « 

CONSTITUTION: A phase comparison means « detects a phase difference between 
a composite synchronizing signal 63 and a horizontal reference signal 65, a 
loop filter LF gives a time constant and a latch means 70 latches the composite 
synchronizing signal 63 at the edge of the horizontal reference signal 65. Then 
a low pass filter means LPF receives an output of the latch means 70 and 
a reference voltage generating means 74 brings its output into a high impedance 
state when the output of the low pass filter means LPF exceeds a prescribed 
level and outputs a reference voltage in other cases. Moreover, an {oscillating 
means 75 generates a clock in a horiz ntal frequency being a multiple of (n) 
according to the Output of a loop filter LF and the output of the reference 
voltag« s«n«rating means 74, a frequency divider means 76 frequency-divides 
the clock by l/2n and the result is led to a phase comparat r means $4 as 
the horizontal reference signal 65. Thus, the deviation of lines is, prevented 
even in the picture signal subject to double speed conversion. 




a: composite video cgnaL 52: video osnal procaine circuit 
34: AO convene r. S& ptetur* memory. 60: DA converter. 
7»: lining comro! circuit. 79: horizontal APC circuit. 
62: symchroruxta? srpartlsr. 70; Utck 5; rtferac* voluff* 
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